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This invention relates to turbo-machines and is 
concerned with rotors therefor of the type (herein- 
after referred to as the type specified) . comprising 
a disc which is liable to Kadial expansion imder 
centrifugal loads experienced in use and which 5 
carries at its periphery a ring of rotor blading, and 
which disc has at its centre a bore having a sub- 
stantial clearance from a shaft on which the disc 
is carried. . 
J This invention has for an object to provide im- 10 

proved means for centering the disc on the shaft 
arid for connecting the disc torsionally with the 
shaft! 

According to the present invention, in a rotor of 
the type specified, the shaft is formed with a set 15 
of splines at the location of the central plane of 
the disc when moimted on the shaft, and the disc 
has formed in a piece with it at its centre a thin 
axially-extending sleeve-like extension of substan- 
tial axial length having at its end remote from the 20 
disc a thin re-entrant flange which has both an 
external clearance from the bore of the disc and 
its extension and an internal clearance from the 
shaft, and which terminates in the central plane 
of the disc in a thickened internally-splined bead 25 
of such dimensions as to have an interference fit 
with the set of splines on the shaft 

In use, the bead is subjected to only light cen- 
trifugal loads, and since the extension and re- 
entrant flanges are thin and accommodate any ex- 30 
pansion of the disc due to centrifugal loads by 
being deformed, the bead will maintain its position 
in engagement with the splines on the shaft thus 
ensuring that the disc remains centred on and also 
torsionally engaged with the shaft. 35 

There will now be described one construction of 
rotor for an axial- flow compressor such as is em- 
ployed in gas- turbine engines, which rotor com- 
prises a number of blade-carrying discs mounted 
on a shaft in the manner of the invention. The 40 
description makes reference to the accompanying 
drawings in which: — 

Figure 1 is an axial section through part of the 
rotor adjacent its inlet end, and. 

Figure 2 is an axial section through part of the 45 
rotor adjacent its delivery end. 

Referring to the drawings, the rotor comprises a 
hollow shaft 10 of gradually increasing diameter 
from the low-pressure (or inlet) end to the high- 
pressure (or delivery) end, which shaft is formed 50 



with a plurality of sets of splines llai, lib, . . . Hx, 
lly along its len^h, the sets of splines being at 
intervals corresponding to the spacing of a plurality 
of successive stages of rotar blading 12^, 12b . . . I2x,. 
12y which are. to form part of the rotor. The rotor 
blading also includes an inlet stage 12A upstream 
of the stage 12a, and outlet stages 12B, 12C down- 
stream of the stage 12y. 

The rotor also comprises a series of blade-carry- 
ing discs 13 A, 13a, 13b, . . . I3x, 13y, 13B, 130 with 
central bores through which the shaft 10 extends, 
which discs have such dimensions that in uise they 
tend to expand under the high centrifugal loads 
they experience due to carrying the blades at their 
peripheries and the high rotational speeds at which . 
the compressor is operated. 

Each of the discs 13a, 13b . . . 13x, 13y, at its 
ened at its periphery to permit the. blades to be 
mounted on them either by pivot moimtihgs as 
shown in Figure 1 or by fir-tree type mountings 
as shown in Figure 2 and, when they are assembled 
on the shaft 10, the discs are held in spaced rela- 
tion at their peripheries by suitable spacer means, 
for instance by separate spacer rings 14 (Figure 1) 
or by axially-directed abutting flanges 15 CFigiure 2). 

Each of the discs 13a, 13b . . . 13x, 13y, at its 
centre is spaced from the adjacent discs and the 
following arrangement is provided to centre these 
discs on the shaft^lO and to driviiagly engage them 
with the shaft 10 through the sets of splines 
lla, lib . . . llx, lly on the shaft. 

Each disc 13a, 13b. . . I3x, I3y, is slightly thickened 
axially at its centre and has formed in one piece 
with it and projecting from its centre a thin sleeve- 
like axial extension 16 which when the disc ex- 
pands under centrifugal load tends to deform 
radially over its length. The sleeve-like extension 
terminates at its end remote from the disc in a 
re-entrant flange comprising a radially-inwardly- 
extending portion 17a and at the inner radius of 
the inwardly-projecting portion an axially-extend- 
ing portion 17b. The portion 17b extends, back 
through the sleeve-like extension 16 into the bore 
of the disc to terminate adjacent the central plane 
of the disc. The axially-extending portion 17b of 
the re-entrant flange is thickened radially at its 
free edge to form a bead 17c and the inner sur- 
face of the bead is formed with splines 18a, 18b . 
18x, 18y to engage the corresponding set of splines 
Ua, lib, . . . llx, lly, on the shaft 10 and the di- 
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menslons of the bead arp <!iiph- that tv,n. 

inter-engage with an interference fit that is when "^''^n tl'' ^ " ^nd the 

the parts are free from one anothVtV'ar^h: STvaTu/' ^'^^^'^'^^ « 
same temperature, the splines on the beads 17c 

"'■'^'^ diameter than the cor- , The embodiments of the invention in which an 
respondmg sp ines on the shaft 10. The axially- ^ exclusive property or privilege is claimedT ar^ 

extendmg portion I7b of the re-entrant flange is fined as follows: ® 

also of such thickness as to be capable of deforma a * 

tion under centrifugal loa«is such as fre eS" .Altt^ " ^y^^'^^^^ axial-flow compressor 
^ enced in operation of the compressor a^ in^: ,„ °L*^f ''^^ ?omp„smg a central shaft, a pluraUty of 

each 9f the, discsylSa; 13b . iS ' 1 3y h^H "^^l «?5^«"y-spaced discs surrounding the shaft. 

' ' centred on" and torsional eniagSent wtth Sfe thf ^^^^ ^.'^""^ 

shaft. ;o ;iHe ..tD the fact that the bTad irTis S SlriSpr if ^ ^^^^^^ »t *heir 

Itself subject t> high centrifugal loads and so Peripheries spacer means between the discs 
co-oi>er^tfnt"S^inef remaih Sy ta e^«BlmJif m ^^^^'^^"t, ^^e peripheries and tensioning means 

The radially-inwa,rdly-e|teS£ S.i^4^J?a of ' shXtoSrt**^ "if ^'^^ 

the re-entrant %Bg6'|iay U extended radiallv in 5, !u ^If-^^ ^^^^ tension and thereby to 

wardW bex9ri.4\^lJfnt o£ junction with it of t?e ^ " the discs in compression through the spacer 

• axially^ixtending p^ticn l7b so as to fSr^ /^aracterized by concentricity-maintaining 

■extraction-Hhi'T7ra^ "f"^ ma ntaining at least a number of said 

tool to withdraw the disc from the shaft discs concentric with said shaft during operation 

In the rotor construction shown all the discs iia t u ^^^^ connection between said 

13b . . . 13X, 137 are mounted Ttoe SaftTo 4?th T^^'^^ °* number 

their sleeve-like extensions 16 extending towwds ™o^t" '^^'''"^ * ^^"^ ^^^'^ ^^^^ concentricity, 

the narrower end of the shaft in awards maintaimng means comprising a plurality «f axi- 

_ The disc 13A carriring the first kage rotor blad aUy-spaced sets of splines on the shaft, the spacing 

ng 12A is of conical fonn having rsteiilar centtr I sets of splines being such that there is a ^ 

mg and torsional engagement me^s includTne ? ^} °* P^^^e web of 

splines UA on the shaft fo and spTinriBAShf ^^"^ ''I '^-^ """"^^^^ ^^""^ Pi~e with 

disc, except that the extension 16 extendf toward ,n °* said number of discs at its inner diameter, 

the larger diameter end of the lhaft To and toe ^ f°"-«^Ponding aiin axlally-extendlng.sleeve-.like 

extraction rim 17d is provided on an ax^al ex ^^t^'^^'^" f substantial axial length, which extend 

tension of the axial portion 17b of Uie r^trant * web a thin 

flange beyond the splines ISA thereon re-entont flange having bptii an external clearance 

The next to last stage of rotor blading 12B is 35 f^"" °' ^ extension and an 

earned on a disc 13B similar to the discs I3x 1^ mternal clearance from the shaft, and a thickened 

above described except that the intemally-sDUned »nternally-sphned bead formed at the end of said 

bead 17C Is replaced by a radiaUySrS^x re-entrant flange in the plane of the web of .:tlie 

tending flange 19 by means of which the dJc 1^ ' ^ f "°v^ °° ^''^ <>' 
IS secured by bolts 20 to a flange 21 on the shaft 40 ^"^II! 1^ *** have on assembly an interference 'fit 

10. The bolts 20 also serve to rltafn the Jfec S T 5°'^«sponcUng set of splines on tiie shaft, 

carrying the last stage rotor blading 12C TWs disc ^'iff •'^ operation the discs remain centred on 

13C is conical and is secured bTbolts 22 aSacS ^ torsionaUy engaged wlOi the shaft. 

Its periphery to a conical end disc 24 which in turn ^ 

IS secured at its centre by bolts 25 to a flang^M 45 raTHERSTONHAUGH & CO'., 

on the shaft 10. **» « » nange zb Gloucester St., 

The shaft 10 is tensioned and the disc assembly Ottawa, Ont.. 

placed in compression through spacer rings M and °* Applicant, 
flanges 15 by a ring nut 27 tiireaded on the shaft, 
SmiVTn^ ,27 bears , on the disc assembly 60 
^ foA A^^^'Hf 28 abutting the first 
i^^„A^" ^ u^^^^"" 29 is provided between the 
28 and a shoulder 30 on the 
S^b^th/ n ^ "gl^t^^ed until the washer 
29 abuts the shoulder 30- By se lecting tiie thick- 65 

" ^o... Cu«„^. CM.O., O.A.. D.S.P.. Q„e en-. Printer and Controller of Stationery. Ottawa. 1957 
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